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Aim: To describe the theoretical basis, and implementation of a 
randomized controlled trial to improve the diet and nutrition of low-income 
families in Indiana.  
Background: Changing difficult behaviors requires more than education. 
Beyond education, people benefit from counseling that focuses on increasing 
motivation and confidence, assistance with overcoming barriers, identifying social 
support, and creating specific action plans. Widespread use of short-message 
services (SMS), commonly known as text messaging, provides one potential tool 
for researchers to help individuals change difficult behaviors.  
Although promising, one of the limitations with current SMS interventions 
is that most have relied on providing reminder texts at the conclusion of an 
education/counseling session(s). The aim of our study is to explore what types of 
SMS behavior change techniques are most effective at helping individuals make 
challenging behavior change regarding diet and nutrition. 
Method: To describe the design and rationale of an SMS randomized four-
arm control trial that compares the dietary changes of an intervention using: 1) a 
x 
standardized educational information Reminding Group;  2) Counseling SMS 
Group; 3) a Brief Personalized Coaching Group; each of which are compared to 
4) the usual care control condition of a No SMS Group.  
A total of up to 300 Supplemental Nutrition Assistance Program recipients 
enrolled in the Small Steps to Health program in the state of Indiana will be 
randomized into one of four groups for three months to determine the efficacy of 
text-based behavioral interventions focusing on diet and nutrition. Every two 
weeks, participants will focus on a specific dietary behavior corresponding with 
the first four lessons taught in the Small Steps class.  
The main outcome measured is improvement in overall diet using a Self- 
24-Hour Dietary Recall (ASA-24). Secondary outcomes are: specific behavior 
changes (as described above) as well as confidence, motivation and outcome 
expectation. Study completion is anticipated in May 2016. 
Conclusion: The results of this SMS intervention will inform the Small 










 Behavior change, especially in regards to diet and nutrition, is extremely 
difficult (Kraschnewski et al., 2010). The obesity epidemic in the United States 
has left two-thirds of the adult population either overweight or obese (Guh et al., 
2009). Leading, over the last decade, to an increase in diet change interventions 
(Artal, Catanzaro, Gavard, Mostello, & Friganza, 2007; Chen et al., 2015; Davis 
et al., 2009; Frenn et al., 2005; Hawkes et al., 2013). Yet, with multiple 
interventions, very little to no significant changes to diet or weight have been 
found (R. Shaw & Bosworth, 2012). Failures in traditional interventions led 
researchers to consider novel ways to help improve weight-loss and diet change 
interventions (Zullig, Peterson, & Bosworth, 2013). 
 One exciting and relatively new approach is the use of mobile phones. 
Current estimates state 90 percent of American adults own a mobile phone (Pew 
Research Center Internet, 2014). Americans display consistent mobile phone 
behavior with: 67 percent check their phones for messages, alerts or calls 
without detecting a notification; 44 percent sleep with their mobile phone next to 
      	
  ss any updates in the night; and 29 percent claim they 
	
        	 (Pew Research Center Internet, 2014). 
 Technology developers have paid a lot of attention to improving diet 
(Darby, Strum, Holmes, & Gatwood, 2016). Even with the resources used to 
2 
solve this problem, diet tracking technologies still require users to input tedious 
details about their food intake, and assists best when meals are prepackaged or 
at restaurants (Tang, Abraham, Stamp, & Greaves, 2015). Several popular smart 
phone applications include My Fitness Pal (About My Fitness Pal, n.d.), which 
provides the user an online diary to easily track nutrition and physical activity 
Calorie Counter Pro (MyNetDiary, n.d.); scans bar codes to provide users with 
daily and weekly food analysis; and Fooducate claims t     	
 
partner     	 .), which has a barcode scanner to helps users 
personalize their nutrition when they're at the grocery store and helps them make 
healthier food choices. Although these apps are billed as easy and simple to 
integrate into daily life; the reality is much more complex. Current technology is 
easy but can be time consuming. Existing technologies are good at providing 
quick and easy feedback, while smart phone applications are easier than 
traditional paper and pencil, they still require users to input large amounts of 
information to receive a summary about overall daily diet.  (Pellegrini, 
Pfammatter, Conroy, & Spring, 2015). 
 As mentioned earlier, data entry can be simple for those who eat pre-
made meals, such as, popular frozen food items from Lean Cuisine or soups in a 
can because they can scan bar codes of popular items; however, for those who 
cook at home (which is often one of the successful ways people can control 
calories and eat nutritiously) (Wolfson & Bleich, 2015), the inability to easily enter 
commonly eaten foods can be frustrating. (Yon, Johnson, Harvey-Berino, Gold, & 
Howard, 2007). For instance, people who cook home cook meals often have to 
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put in serving sizes for each ingredient included in a recipe (i.e. for simple 
vegetable soup user have to input 2 tablespoons olive oil, 2 cups chopped 
onions, 1 cup celery, 2 table spoons Italian seasoning, 3 cans reduced-sodium 
vegetable broth, 1 can diced tomatoes with juice, 1 tablespoon tomato past, 2 
cups carrots, 1 cup green beans, 1 cup peas, 2 cups potatoes, 1 cup lima beans, 
and 1 cup corn). This type of data entry has to occur for every meal and snack 
eaten throughout the day (for some apps, they even have to track water 
consumption!) (Hutchesson, Rollo, Callister, & Collins, 2015).  
 After a user enters all information into a food/diet app, the information 
often is provided in summary form (e.g. from MyFitness Pal, 418 calories 
remaining for the day --  goal = 1210 calories with + 1077 food eaten   285 
caloreis from exercise = 792 net calories; or Calorie Counter PRO MyNetDiary 
Target Daily Food Calories 1210   Calorie ratio = 30; 53; 17; fat g = 64, carbs = 
252 g., protein 84 g.). This summary information can provide helpful overall data, 
but it only provides data   with the assumption that knowing how one eats will 





 	   	 

changes in how we eat (Worsley, 2002). 
How is that knowing how and what to eat does not change how a person 
will eat? One of the most common answers found for this question focuses on 
intent   intent does not equal behavior change (Ajzen, 1991). Theories, such as, 
The Health Belief Model, Social Cognitive Theory and Theory of Planned 
4 
Behavior all lend credence to this notion (Ajzen, 1991; A. Bandura, 2001; Janz & 
Becker, 1984). 
For commercial diet and weight loss apps, the solution is simple   many 
apps do not deliver a product that is successful for users because the information 
they provide does not deliver what researchers know is effective   counseling to 
increase motivation, confidence, and perceived outcome expectation (Hingle & 
Patrick, 2016). 
Recently, diet and weight loss researchers have turned to technology to 
help individuals lose weight and eat more nutritiously. These solutions have 
focused on computer-mediated communication, originally with emails (Hatchett, 
Hallam, & Ford, 2013) and online support groups (Harvey-Berino, Pintauro, 
Buzzell, & Gold, 2004; Hwang et al., 2010), and most recently with SMS (short 
messaging services). SMS is a text messaging service using either a computer 
or mobile phone to deliver messages directly to people who want to change their 
behaviors. SMS interventions have shown to help in disease prevention and 
management (Cole-Lewis & Kershaw, 2010), adherence to Antiretroviral Therapy 
(Christopoulos et al., 2014; Finitsis, Pellowski, & Johnson, 2014; Mannheimer & 
Hirsch-Moverman, 2015; Mills et al., 2014); health behavior changes in smoking 
cessation (B. Bock et al., 2013; Chan et al., 2015; Mason et al., 2015; Mehring, 
Haag, Linde, Wagenpfeil, & Schneider, 2014; Ybarra, Holtrop, Prescott, & 
Strong, 2014); promoting sexual health and even helping pregnant women avoid 
gaining too much weight during their pregnancy (Pollak et al., 2014). Many of 
these studies promote behavior change by reminding users why they should 
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engage in a behavior change, asking users to identify specific goals along the 
way, and/or ask how their behavior change is going. Rarely do these intervention 
go beyond these three tasks. The results of these programs have varied and no 
consistent finding has shown that any of these three types of behavior change 
techniques are associated with behavior change. 
 
Current Study 
Our work builds and expands on previous research by examining what 
type of SMS works best for users when they try to change their diet and improve 
their nutrition. Our study is deigned to compliment an established education 
program, similar to other SMS research studies (Abraham et al., 2015; Brown, 
O'Connor, & Savaiano, 2014). The education program we are working with is a 
SNAP (Supplemental Nutritional Assistance Program) education program titled 
 Small Steps to Health Program  	
  	  		   
improve SNAP participants consumption of fruit and vegetables (Savaiano, 
Cham, Furtner, Abbott, & Maulding, 2013) and is currently being studied to 
examine other dietary changes. Small Steps to Health is consists of 10 education 
sessions and each session focuses on different diet and nutrition goals: 
1) Understanding My Plate, 2) Understanding Food Labels, 3) Great Start, 
4) Sensational Side Dishes and Snacks, 5) Getting Your Calcium Rich Foods, 
6) Going Lean with Protein, 7) Figuring Out Fats, 8) Safe Food for Your Family, 
9) Planning Great Family Meals, and 10) Preparing Great Family Meals. Our 
intervention runs concurrently with the first five sessions of the program.  
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Our study differs from other SMS studies that centered around an 
established educational program (Abraham et al., 2015; Brown et al., 2014). 
Those other SMS interventions have focused on sustaining an intervention 
program after education was completed. Unlike those other studies, we integrate 
the SMS into the education program. Thus, participants in our study receive daily 
text messages as they learn   putting what they learn into practice immediately.  
The types of SMS messages we use are different than those used in 
previous studies. For our study, participants will choose multiple diet and nutrition 
behavior goals, whereas most SMS studies focus either on one behavior 
(exercising more) (Choi, Lee, Vittinghoff, & Fukuoka, 2015; Esbensen et al., 
2015; Martin et al., 2015; Muller, Khoo, & Morris, 2016; Yan et al., 2015) or one 
outcome (e.g. weight loss) (Haggerty et al., 2015; Hebden et al., 2014; M. Lin 
et al., 2015; Liu et al., 2015; Patrick et al., 2009; Pollak et al., 2014; R. J. Shaw, 
Bosworth, Hess, et al., 2013). For our study, every two-weeks a participant will 
select one of the behavior goals taught during the bi-weekly education session 
(selecting from a series of behavior goals). Therefore, at the end of the study, 
participants will have focused on four goals during the first 5 sessions.  
Our study is also designed to reach a diverse, large population. Our 
sample size will be much larger than most sample sizes in previous research, 
which usually consists of pilot samples (Ahmedani, Crotty, Abdulhak, & 
Ondersma, 2015; Brown et al., 2014; Choi et al., 2015; Costanza et al., 2009; 
Fukuoka, Vittinghoff, Jong, & Haskell, 2010; Naar-King et al., 2013; Shrier, 
Rhoads, Burke, Walls, & Blood, 2014; Silfee, Petosa, Laurent, Schaub, & Focht, 
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2016). We have targeted people with low-incomes throughout the state of 
Indiana. 
Our study is also designed to improve the Small Steps to Health Program 
by standardizing the deliver of the sessions. Currently, the Small Steps to Health 
Program is delivered either in small groups or individually and the sessions 
sometimes combine more than one class and do not happen at equal intervals 
between sessions. Thus, it is difficult to see if the Small Steps to Health Program 
works when the variability of how the sessions are delivered and how long it 
takes a participant to complete the program differ greatly. 
Based on which arm of the study a participant is randomized to, they will 
receive one of four types of messages.  Group 1 is a Control Group, where 
participants will receive no additional information outside the education session 
(i.e., no text messages). Group 2 is a Reminder Group. Reminder group 
participants will receive information from the education session that summaries 
what they were taught in their program. Group 3 is a Counseling Group. 
Counseling Group participants will receive messages designed to increase 
motivation, confidence and outcome expectations while addressing barriers, 
social support and designing action plans. Finally, Group 4 is a Brief 
Personalized Coaching Group. Brief Coaching Group participants will receive 10-
minute text messaging sessions daily that allow participants to discuss in detail 
their situations regarding their diet/nutrition goal. 
The results of our SMS intervention will provide an opportunity to 1) 
evaluate the impact of Small Steps to Health on diet and nutrition behavior 
8 
change, 2) evaluate the impact of a diet and nutrition SMS intervention delivered 
through cell phones to participants and 3) evaluate the impact of an SMS 
intervention on the retention rate of Small Steps to Health. Finally, the results of 
this study will have implications for the creation and execution of diet and 
nutrition interventions via SMS.  
The duration of the intervention is 5 months. In this document I describe 




 There are many theories that are used in behavior change research. For 
this study, I rely on the Theory of Planned Behavior and Social Cognitive Theory. 
 
Theory of Planned Behavior 
The Theory of Planned Behavior in proposes that human behavior is 
influenced by attitudes, subjective norms, and perceived behavioral control 
(Ajzen, 1991). These attitudes, norms and behavioral control are mediated 
   	

  	    		 (Figure 1). 
Attitudes are how a person feels towards a given behavior (Coreil, 2010), 
subjective norms are the perceived social pressure to behave a certain way 
(Coreil, 2010), whereas perceived behavioral control is how likely a person feels 




about what, when, why, and how much to eat would be their attitudes about 
dieting. For instance, a person might feel that the Mediterranean Diet is an 
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Figure 1.  Theory of Planned Behavior. 
 
effective way to lose weight and that when a person eats a Mediterranean Diet, 
     	 	
    	  
	
 
   
  
	
   	  	   
 f the family and friends 
encourage t  	   	 
	          
person might feel that diets work (attitudes) and have friends/family who are 
encouraging them to lose weight (social norms). They may even believe that they 
have the ability to follow a Mediterranean diet (behavioral control), and intend to 
do the Mediterranean Diet (intention), but never actual try the diet (behavior). 
 
Social Cognitive Theory 
Social Cognitive Theory states that behavior change is influenced by a 
combination of factors including personal expectations (cognition   motivation, 
self-efficacy, outcome expectations) and the environment (Figure 2).  
The theory explains that behaviors are learned (A.  Bandura, 1998).  
Therefore, people have the ability to change their behaviors (learning how to do 
  !	
     !	
 (Clark & Becker, 
1998). 
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Figure 2.  Social Cognitive Theory 
 
For the proposed research project we have incorporated Social Cognitive Theory 
into our conceptual model. For personal expectations (cognition), we will focus 
on addressing motivation, self-efficacy and outcome expectations.  
 
Motivation 
Motivation is a willingness and desire to change behavior (Morgan, 
Harmon, & Maslin-Cole, 1990). Motivation is necessary not only to get a person 
to change their behavior but also to sustain that behavior change (Heath & 
Heath, 2010). Without initial motivation, a person may never initiate change and 
even if a person begins a behavior change, there may be set backs or failures in 
sustaining the behavior change, which may lead to a decrease in motivation 
(Heath & Heath, 2010).  
There is a large body of evidence to support the use of motivation in many 
areas of behavior change research. Motivation was shown to be strongly related 
11 
to success in engaging in physical activity (Esbensen et al., 2015; Fukuoka et al., 
2010; Koponen, Simonsen, & Suominen, 2016; Slovinec D'Angelo, Pelletier, 
Reid, & Huta, 2014). For other behavior related changes, motivation has proven 
to be a necessary component of long-term alcohol abstinence (Cook, Heather, 
McCambridge, & Team, 2015; Cunningham et al., 2012). For drug treatment, 
motivation measurements were directly related to intervention attrition (de Weert-
van Oene, Gongora, von Sternberg, & de Jong, 2015). In addition, motivation has 
been used to increase adhere to medication (Salvo & Cannon-Breland, 2015). 
Another study received feedback from cancer survivors that interventions should 
incorporate motivation for behavior change (Hardcastle et al., 2016). 
Motivation has shown to be a powerful predicting factor of success for diet 
related weight loss (Abraham et al., 2015; Crane, Ward, Lutes, Bowling, & Tate, 
2016; Cresci et al., 2013; Hebden et al., 2014; M. Lin et al., 2015; Partridge et al., 
2015; Rodgers et al., 2015; Shapiro et al., 2012; Soltani et al., 2015; Spark, 
Fjeldsoe, Eakin, & Reeves, 2015). It has also proven to be a predictor for diet 
change among patients with anorexia nervosa (Hillen, Dempfle, Seitz, Herpertz-
Dahlmann, & Buhren, 2015). 
 
Self-Efficacy 
Self-    	   
	     
  onal capability or 
competence to create a desired result (A. Bandura, 1995). People with high self-
efficacy believe they are capable of creating and achieving their desired results. 
Also, high self-efficacy causes a person to approach difficult tasks with a positive 
12 
mindset. The tasks are viewed as something to be mastered, not avoided (A.  
Bandura, 1998). 
High self-efficacy may be especially important when considering a set 
back or failure (Albert Bandura & Locke, 2003). A person with high self-efficacy 
may be much more likely to work though failures and keep trying to achieve their 
desired goals (Albert Bandura & Locke, 2003). According to Bandura, a part of 
social cognitive theory is that we learn our behavior from observing others (A.  
Bandura, 1998). When a person sees someone similar to them succeeding at a 
behavior, their self-efficacy may increase (A.  Bandura, 1998). 
There is a significant relationship between self-efficacy and diet and 
weight loss (Brug, Glanz, & Kok, 1997; Crane et al., 2016; Franko et al., 2008; 
Henry, Reimer, Smith, & Reicks, 2006; Horacek et al., 2002; Nour, Chen, & 
Allman-Farinelli, 2015). In fact, self-efficacy is among the strongest predictors of 
intent to change, improved outcome expectations, and actual behavior change 
(Didarloo, Shojaeizadeh, Gharaaghaji, Niknami, & Khorami, 2014; Larsen, 
McArdle, Robertson, & Dunton, 2015). To help with behavior change, 
researchers suggest skill building activities for those who want to focus on diet 
change (Kedem, Evans, & Chapman-Novakofski, 2014).  
 
Outcome Expectation 
Outcome expectations are the consequences one foresees when 
contemplating behavior change (A. Bandura, 1977). The outcome expectation 
can take many forms, often physical or emotional pleasure (A.  Bandura, 1998). 
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While self-efficacy is the belief one can change, outcome expectation is the belief 
that changing will lead to a desired or successful outcome. 
It is easy to see that if a person is able to visualize/believe that they can 
make a change, they are likely to try to make a change. Previous research 
studies have shown this link. For instance, outcome expectations with emotional 
rewards were predictive of success in physical activity (Klusmann, Musculus, 
Sproesser, & Renner, 2015). For diet, outcome expectations significantly mediate 




In terms of behavior change, a barrier is an obstacle that prevents a 
person from making a positive behavior change (Cabana et al., 1998). Previous 
research suggest that addressing barriers may lead to improved diet change 
(Wang, Ye, Zheng, & Burke, 2015). Research has been conducted to determine 
what barrier may arise in a given behavior change context (McGuire, Seib, & 
Anderson, 2016), and how to possibly address that barrier. For example, 
research suggests that for men two predominate barriers may exist: 1) disbelief 
about health information and 2) dislike in the taste of healthy foods and its 
inability to satisfy (Gough & Conner, 2006). In another study, a group of 
adolescents mentioned that unhealthy foods have a better taste, taste is more 
important than nutrition, and contradictory messages from media and school as a 
barrier (Stevenson, Doherty, Barnett, Muldoon, & Trew, 2007). Finally, 
14 




management knowledge, along with an inability of the health care provider to 
provided personalized diet advice  both could be addressed with proper training 
(Kapur et al., 2008). 
 
Social Support 
In behavior change, social support refers to the assistance a person 
receives from others (Kelly, Zyzanski, & Alemagno, 1991; MacGregor et al., 
2006). Research suggests that when individuals have someone to lean on to 
help with encourage them with their behavior change, those people are more 
likely to succeed in changing their behavior. For instance, friends who worked out 
together to promote weight loss were more likely to continue to work out and 
even lose weight (Marquez et al., 2016). One reason given for this is that people 
who work out with a more competent partner are more likely to workout harder 
themselves (Irwin, Scorniaenchi, Kerr, Eisenmann, & Feltz, 2012).  
For changing a diet and eating more nutritious foods, the same reasons 
apply. For instance, research indicates that there is a strong association between 
family meals and consuming healthier food (Neumark-Sztainer, Hannan, Story, 
Croll, & Perry, 2003). Research has shown that people who decide to eat more 
as a family, eat more nutritiously, including an increase in vegetable and fruit 




An action plan is a list created to aid in behavior change (MacGregor et 
al., 2006). For example, a person may want to eat healthier, yet eating healthier 
   	 
 	   		  	     	   
avoid, what to look for in a meal). Research shows that people who have clear 
action plans not only are more likely to change their behavior, but also to be 
successful at making this change (MacGregor et al., 2006).  
Research shows that action plans lead to diet change (Croteau, 2004; 
Handley et al., 2006; Lusczcynska, Scholz, & Sutton, 2007; Sniehotta, Shwarzer, 
Scholz, & Shuz, 2005). Also, research does show that creating diet action plans 
led to increased diet adherence in an intervention program (Kharofa, Copeland, 
Sucharew, & Meurer, 2015). 
 
Conceptual Model 
There is a need for behavior change interventions that incorporate theory. 
A combination of constructs of the theory of planned behavior and social 
cognitive theory could be the right combination for success. Barriers, social 
support, action plan, motivation, self-efficacy and outcome expectations are 
impact variables that lead to change. If properly curated, a short message 
service (SMS) intervention may prove to be an effective tool at helping people 
address all six of the theoretical constructs. Thus, creating a program that can 
lead to widespread change. The proposed intervention uses this combination of 
theoretical constructs (Figure 3).) 
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both the pedometer and mobile app for self-monitoring. The mobile app reminded 
participants to track their weight, diet and physical activity, along with providing 
them daily messages, videos and quizzes. The researchers (Fukuoka et al., 
2015) found that the participants enrolled in the intervention arm of the study 
experienced significant weight loss compared to the control group.  
 
SMS for Diet Change 
Diet change is difficult for many people (Norman et al., 2007; Prochaska & 
Velicer, 1997). Because diet change is difficult, researchers have employed 
various techniques including: email messages, educational courses, marketing 
materials like brochures and newsletters, and social media groups (Demark-
Wahnefried et al., 2007; Djuric et al., 2008; Hatchett et al., 2013; Stacey, James, 
Chapman, Courneya, & Lubans, 2015; Valle, Tate, Mayer, Allicock, & Cai, 2013) 
to find effective solutions to facilitate behavior change. 
One of the difficulties with using technology to promote diet change is that 
technology changes quickly. For instance, early behavior change technology 
studies were designed   	
       
such as CD-ROMs (G.  Block et al., 2000; G. Block et al., 2004; Marci K. 
Campbell et al., 2004).  
Successful behavior change interventions must be found outside current 
technology trends since platforms like MySpace and Yahoo Chat Rooms 
remain relevant over time. One promising, lasting technology is SMS technology 
(Cole-Lewis & Kershaw, 2010). One reason cell phones are so promising is their 
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incorporation in mainstream society. Cell phone ownership has reached such a 
high level in the United States that in 2014, 90 percent of adults owned a cell 
phone (Pew Research Center Internet, 2014).  
The increased opportunity for constant communication has led many 
researchers to use SMS (Abroms, Whittaker, Free, Mendel Van Alstyne, & 
Schindler-Ruwisch, 2015; B. C. Bock et al., 2015; Cole-Lewis & Kershaw, 2010; 
Fjeldsoe, Marshall, & Miller, 2009; Higgs et al., 2014). SMS has demonstrated to 
be an effective tool at changing unhealthy behaviors, such as, smoking (Abroms, 
Boal, Simmens, Mendel, & Windsor, 2014; Augustson et al., 2016; B. Bock et al., 
2013; B. C. Bock et al., 2015; Chan et al., 2015; Mason et al., 2015; Mehring et 
al., 2014; Ybarra et al., 2014) and alcohol consumption (Agyapong, Ahern, 
McLoughlin, & Farren, 2012; B. C. Bock et al., 2015; Lucht et al., 2014; Moore 
et al., 2013; Riordan, Conner, Flett, & Scarf, 2015; Weitzel, Bernhardt, Usdan, 
Mays, & Glanz, 2007). Along with eliminating unhealthy behaviors, researchers 
are using SMS to promote health behaviors, such as, promoting physical activity 
(Abroms et al., 2015; Buchholz et al., 2013; Choi et al., 2015; Esbensen et al., 
2015; Maddison et al., 2015; Martin et al., 2015; Miyamoto, Henderson, Young, 
Pande, & Han, 2016; Morton et al., 2015; Muller et al., 2016; O'Reilly & Spruijt-
Metz, 2013; Spark et al., 2015; Stephens & Allen, 2013; Yan et al., 2015), 
changing diet (Brown et al., 2014; Nour et al., 2015; Rodgers et al., 2015; Spark 
et al., 2015) and even helping pregnant women avoid gaining too much gestation 
weight during pregnancy (Pollak et al., 2014). SMS has also been used to 
increase adherence to antiretroviral medication (Christopoulos et al., 2014; Devi 
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et al., 2015; Finitsis et al., 2014; Mbuagbaw et al., 2015; Mills et al., 2014; van 
Velthoven, Brusamento, Majeed, & Car, 2013). 
A reminder is a simple message that prompts a person to recall a specific 
piece of information. Often, reminder messages are sent after an intervention is 
completed and are designed to prolong intervention effects (Spark et al., 2015). 
These reminders are often about medication or appointment adherence (Horvath, 
Azman, Kennedy, & Rutherford, 2012).  
Research shows that reminders work in many behavior change situations. 
Reminders were effective at increasing health care appointment attendance rates 
(Gurol-Urganci, de Jongh, Vodopivec-Jamsek, Atun, & Car, 2013) and 
adherence to medication such as HIV/Antiretrovial therapy (Crankshaw et al., 
2010; De Costa et al., 2010; Hardy et al., 2011; Mills et al., 2014).  
More specific to the proposed research, reminders have show to be 
effective at improving diet and nutrition. For example, (Brown et al., 2014) used 
SMS to deliver biweekly messages based on the My Plate program designed by 
the United States Department of Agriculture (USDA). For 7 weeks, participants 
received messages and at the end of the study their knowledge and behaviors 
were compared to students who received the same information via mailed 
brochure (Brown et al., 2014). The researchers found that the SMS group had 
better recognition of My Plate and were trending towards increased knowledge of 
the USDA dietary guidelines. The SMS group saw an increase in fruit 
consumption and a trend towards and increase in vegetable consumption. More 
research has been done to demonstrate the effectiveness of reminder messages 
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on changing diet and nutrition (Abraham et al., 2015; Hebden et al., 2014; Park & 
Kim, 2012; Partridge et al., 2015; Patrick et al., 2009; R. J. Shaw, Bosworth, 
Silva, et al., 2013). 
Due to a lack of consensus on the difference between standardized 
counseling and personalized coaching in the literature, we have defined them 
ourselves. Breaking down SMS interventions into reminders, standardized 
counseling and personalized coaching has not been done. Therefore, no 
research exists specifically based on this definition and model. Research does 
exist that incorporates some of the elements of standardized counseling.  
 SMS research has been done as a supplement to traditional counseling 
methods in interventions. For example, interventions delivered through both 
telephone call (Fjeldsoe et al., 2009; Mehring et al., 2014) and in person (B. Bock 
et al., 2013) were supplemented with SMS.  
One way researchers have used standardized counseling is by counseling 
through text message; not as an in-person counseling session. For instance, one 
study tested an SMS intervention effect on healthy eating among ethnic minority 
female students (Rodgers et al., 2015). Similar to other studies (Brown et al., 
2014), the researchers sent daily messages and measured pre- and post-
behaviors once the text messaging ended. These messages were motivational 
based on specific food choices. In this study (Brown et al., 2014) the SMS 
motivation was the entire intervention; it did not supplement a more traditional 
form of intervention like an educational course or personal coaching session. 
Other research that incorporates counseling has used telephone counseling to 
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improve diet (Djuric et al., 2008; Parsons et al., 2008) and some telephone 
counseling interventions have combined diet and exercise together into one 
overall intervention (M. K. Campbell et al., 2009; Demark-Wahnefried et al., 
2006; Eakins et al., 2009; Egan, 2015; Estabrooks & Smith-Ray, 2008; Friedberg 
et al., 2015; Harrigan et al., 2016; Morey et al., 2009; Rock et al., 2015; Sacco, 
Malone, Morrison, Friedman, & Wells, 2009; van Wier et al., 2009; Zizzi, 
Kadushin, Michel, & Abildso, 2016)  
There is evidence to suggest that SMS may be an acceptable method of 
conducting behavior change and more specifically to improve diet and nutrition 
(Brown et al., 2014; Nour et al., 2015; Rodgers et al., 2015; Spark et al., 2015). 
There is a need to conduct research that determines which type of SMS is most 
effective for behavior change.  
For our study, we will test the effects of two-way communication on diet 
behavior change using SMS. Also, we will include more behavior change theory 
techniques; we designed the program to provide the best opportunity for 
participants to create change. The goal of the intervention is to promote behavior 
change long-term. 
For this reason we have made our own definitions for the message types 
we are using. First, we will use the existing advice paraprofessionals tell the 
participants during the educational classes (e.g. drink water instead of sugary 
drinks). Second, we have created standardized counseling (see Methods 
section). Third, we have created personalized coaching messages (see Methods 
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section). The terms coaching and counseling have distinct definitions, but are 










This study is conducted as part of the SNAP Education Program, Indiana 
Family Nutrition Program Small Steps to Health. This program is designed to 
help SNAP recipients make better food choices and has been shown to help 
participants improve their fruit intake and vegetable consumption (Savaiano et 
al., 2013) The goal of this thesis project is to further enhance diet change through 
text messaging and we will begin participant recruitment for the randomized 
controlled trial later this year. There are four questions we will analyze in this 
study. 
 
Primary Research Question 
Q1: Does tailored or brief SMS feedback work better than 
reminders and no SMS intervention, to change food behavior 
among those in a food education program? 
 
Secondary Research Questions 
Q2: Does an SMS reminder and feedback service increase 
motivation? 
Q3: Does an SMS reminder and feedback service increase 
confidence? 





Recruitment: SNAP-Ed Paraprofessionals 
In each county in Indiana, Purdue University has a SNAP-Ed 
paraprofessional whose job is to work with SNAP recipients. For our study, we 
will recruit SNAP-Ed paraprofessional through a webinar where our extension 
special, along with myself, will introduce the study and how the Small Steps to 
Health program could benefit from the study. The webinar will be presented live 
and also recorded for any paraprofessionals who could not view the live webinar. 
From the webinar, a subsample of interested SNAP-Ed paraprofessionals will be 
selected, based on geographical location and number of SNAP-Ed participants 
each paraprofessional educates annually, to ensure a wide diversity of 
participants and to help maximize enrollment. Once the paraprofessionals are 
  	 
      	       before recruiting 
SNAP-Ed participants. 
 
Recruitment: Study Participants 
SNAP-Ed paraprofessionals will recruit participants from their monthly 
SNAP-Ed Small Steps to Health program. All paraprofessionals teach the Small 
Steps to Health Program monthly. Before the first Small Steps to Health class, 
paraprofessionals will describe the study to eligible participants and obtain verbal 
consent. During the first in-person Small Steps to Health class, a study team 
member (not the paraprofessionals) will obtain written consent from the SNAP-
Ed participants who have agreed to be part of the study. 
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Study Population and Enrollment 
We plan to enroll and randomize 300 SNAP-Ed participants to one of four 
study arms. Participants recruited by the SNAP-Ed paraprofessionals will be 
eligible if they are: 1) at least 18 years of age, 2) speak English, 3) have a 6th 
grade or higher reading level, 4) currently using a mobile phone, 5) have a 
mobile phone plan that includes unlimited text messaging, and 6) are willing to 
receive multiple text messages for 7 days a week for eight consecutive weeks.  
Paraprofessionals wills screen potential participants to determine initial 
eligibility. During the first Small Steps to Health class, a study team member will 
visit, in person to 1) obtain written consent, 2) confirm accuracy of self-reported 
study eligibility, 3) further explain study procedures and answer any questions, 4) 
collect baseline data (baseline survey), and 5) schedule a phone call to collect 
further baseline information (ASA 24). The study visit will last about 30 minutes. 
(See Appendix D for the Consent Forms & Appendix E for the Baseline Survey) 
 
Developing a SMS Program 
 The study was designed to incorporate the key components of successful 
behavior change counseling, include tailoring programs and messages; 
monitoring behavior (either self-reported or tracked with technology); setting 
goals; and providing feedback and aim to increase motivation, self-efficacy and 
outcome expectations.  
There is a three-step process for designing and evaluating effective text 
messaging behavior change programs: 1) understanding appropriate behavior 
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change for a specific population; 2) design the text messaging program; and 3) 
pretesting text messaging delivery (Abroms et al., 2015)  
 Step 1: Understanding Behavior Change for a Specific Population For 
the Small Steps to Health Program, the specific population are SNAP-ED 
recipients. These recipients have limited financial means and are interested in 
learning more about diet and nutrition. Some of the Small Steps to Health 
program will be part of the WIC Program (Women Infants and Children). A WIC 
participant is a low-income woman who is pregnant; breast feeding; or non-
breast feeding postpartum. WIC individuals must have an infant and child up to 5 
years old who are found to be at nutritional risk.  
Step 2: Design the Text Messaging Program The second step to 
designing and evaluating effective text messaging behavior change interventions 
consists of four parts: a) choosing behavior change goals and target audience; b) 
choosing the communication objectives and behavioral techniques; c) designing 
the framework for the program; and d) writing the message library.  
 
Choosing Behavior Change Goal 
Since our intervention is to assist behavior change for people enrolled in 
the Small Steps to Health Program the goals we selected are directly from the 
program. We chose the goals that correspond with the first five education 
sessions that had clear behavior changes for participants. These goals are: 
1) drink water instead of sugary drinks; 2) eat breakfast every day; 3) eat fruits as 
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The communication objectives consist of the beliefs, attitudes, and 
knowledge the program will provide participants (National Cancer Institute, 
2002). Beliefs and attitudes to change are influenced by our messages. Our 
messages were designed around constructs such as self-efficacy, motivation, 
outcome expectations, barriers, social support and action plan, drawing on Social 
Cognitive Theory, the Health Belief Model and the Theory of Planned Behavior. 
The knowledge is provided through the educational program and focuses on diet 
and nutrition information.  
 
Framing the Intervention 
The framework for the intervention we dedicated a lot more thought and 
consideration than the previous two parts. An SMS intervention framework 
should consist of frequency, quantity, timing, nature of interaction, source, 
tailoring, in-person interaction, and privacy. Messages will be sent once a day 
throughout the intervention. Depending on the arm of the study, different 
amounts of messages are sent. For all SMS arms, messages are sent once 
during the day/night (depending on when participants decide when they wish to 
receive the text messages). Although participants are randomized into an arm 
that will determine the amount of messages they receive in a day, they determine 
the time. Before the intervention begins, participants will be asked what time is 
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best for them to receive messages. For some participants this will mean they 
interact with the study team through bidirectional messaging. Other participants 
   		
	 
  	 
 		 	  
between the two is the aim of the study.  
 
Creating the Message Library 
For part d, researchers need to develop a database of messages. All 
messages fit under 160 characters or less. The messages took many forms. 
Some remind participants of their goals while others assess how motivated or 
confident they are in changing behavior. Literacy of the participants is of concern 
here. Our messages were all tested for literacy level and none were scored 
above a 4th grade reading level.  
Step 3: Pretesting the ProgramWe pre-tested our intervention with a 
class of undergraduate students. Each student in the class recruited 4 friends or 
family members to participate in a faux pilot-study. We did not conduct this faux 
pilot to measure actual behavior change, but we conducted it to test our 
procedures. We received feedback on the content of our database of messages. 
Unless tested, it would be unknown if the participants understand the content. 
We also needed to understand how large of a time commitment it would be to 
engage with participants with tin conversation. From the feedback we received, 
we made adjustments to our intervention. Now, protocol is in place to adequately 
administer the intervention.  
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Intervention 
The study was designed with four arms: 1) Control; 2) Reminder; 3) 
Standardized Counseling; 4) Brief Personalized Coaching. The intervention 
delivery systems are the same for each arm of the study. Participants can use on 
any mobile platform including Apple, Android, Blackberry or other devices.  
Participants will be encouraged to carry their phone with them as much as 
possible during the time they specified as the best time to receive the 
intervention messages.  
Participants in all groups have access to the same educational materials 
and assistance from the paraprofessionals. Although every participant has 
access to the same education and professional assistance from the Small Steps 
to Health Program, there are several main differences between the arms of the 
study: 
1. Reminder   Participants randomized to the Reminder Group will 
receive text messages that emphasize the lessons taught in the first 
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of Reminder Messages) 
2. Standardized Counseling   Participants randomized to the 
Standardized Counseling Group will receive text messages designed 
to increase motivation, confidence and outcome expectations of 
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participants. The content of the messages will be relational to their self-
chosen goal from the class. (See Appendix B for Database of Standard 
Counseling Messages) 
3. Brief Personalized Coaching   Participants randomized to the Brief 
Personalized Coaching Group will receive tailored text messages 
designed to provide a personalized experience to increase motivation, 
confidence and outcome expectations. The content of the messages 
will change and adapt to what the participant says in their response 
messages. (See Appendix C for Database of Personalized Coaching 
Messages) 
4. Control Group. Participants randomized to the Control Group will not 
 	 










We designed all intervention arms around the educational content found in 
Small Steps to Health. Thus, all SMS arms promote better nutritional eating. In 
addition to the previously stated lifestyle promotion, both the Standardized 
Counseling and Brief Personalized Coaching intervention arms will focus on six 
behavior change characteristics: self-efficacy, motivation, outcome expectations, 
barriers, social support, and action plan. 
 
Intervention Access 
Access to the intervention is two-part   1) through the Small Steps to 
Health educational courses and 2) through the text message intervention that we 
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developed. Part 1 (educational courses) will occur independently of our text 
message intervention. Paraprofessionals across Indiana are constantly recruiting 
new participants to learn the curriculum. The curriculum educates participants on 
diet and nutrition, and demonstrates how the recommendations can be applied to 
their lives.  
Currently, the Small Steps to Health program does not have standardized 
practices for course frequency, order, location and pedagogical techniques. For 
our study, we have standardized these features to ensure that any differences 
found are the result of the arm of their study are the result of the intervention, 
which will help us improve fidelity and reduce the differences across treatment 
groups that may arise from differences among paraprofessionals.  
Part 2 of the intervention occurs through the text-message intervention. 
Participants in the SMS groups will receive text messages daily. Prior to the 
intervention, the participant will determine when they will receive their text 
messages. Participants will access the intervention through their mobile phones. 
No limitations are placed on style of mobile phone; however, the participants 
must have an unlimited text-messaging plan. In addition, our study team is not 
providing mobile phones; participants must have their own mobile phone to 
participate in the study. 
We will use Google Voice to send and receive text messages. Google 
Voice is a free web- and/or mobile-based app that is used to send and receive 
text-messages. The program allows you to text from your computer, straight from 
your browser and allows users to send messages to multiple recipients at a time. 
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Using this software, our study team will be able to optimize efficiency and 
communicate with several study participants at a time.  
 
Reminder Group 
The Reminder Group messages are designed as one-way communication 
messages. This Reminder Group serves as the attention-control for the study. It 
is composed of standardized messages based on the curriculum from the Small 
Steps to Health Courses (see Table 1). On day 1 of the intervention, participants 
  	
 Breakfast is the most important meal of the day. Start your day off 
right with a healthy meal tomorrow,  		       
receive day 2, Remember the simple breakfast recipes we gave you are a 
healthy and simple way to start the day. The messages will continue for two 
weeks. See Table 1 below. There are four unique reminder message databases, 
one for each of the four courses taught during the intervention. The messages in 
the reminder group will change every two weeks as the participants take the next 
course. 
 
Standardized Counseling Group 
The Standardized Counseling intervention is two-way communication 
based on constructs of social cognitive theory and theory of planned behavior. 
Each message that makes up the larger standardized counseling database 
revolves around the six theoretical categories (self-efficacy, motivation, outcome 
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(See Appendix A for the full list of reminder messages)  
 
In this arm, participants receive a set of standardized messages. Each day 
is made up of two of the six categories. For example, as demonstrated in the 
chart below, on Day 1 of the intervention, participants receiv   	 
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at all?  
If yes: In 
what 
ways? 








you do not 
XXX? 
 














What is one 
thing that 
has held you 
back from 
XXX in the 
past? 
 
The Standardized Counseling Group provides many benefits for large-
scale behavior change. Pre-determined theoretical messages allow researchers 
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and or companies to reach large audiences at once. It is a very efficient and cost-
effective means to produce behavior change. With those benefits comes one 






The messages are tailored to the specific goal chosen by the participant, but on 
this large scale, it is difficult to adapt to their more detailed needs. For example, 
on Day 4 in the example provided, the participants receive a message on self-
efficacy, and then social support. Participant's responses may demonstrate that 
social support is not what they need to focus on right now. Barriers may be better 
for their behavior change process. The standardized counseling method has no 
way to adapt to that (Appendix B).  
 
Brief Personalized Coaching 
The Brief Personalized Coaching intervention arm is designed as a 
conversation between the participant and study staff that uses the six constructs 
of Social Cognitive Theory and Theory of Planned Behavior. In the Standardized 
Counseling Group, the messages were not developed based on the curriculum in 
Small Steps to Health, but were developed with the goals associated with the 
program in mind. Each message the makes up the larger Brief Personalized 
Coaching database revolves around 1 of the 6 theoretical categories (self-
efficacy, motivation, outcome expectations, barriers, social support, action plan).  
In the Brief Personalized Coaching Group, participants will receive an 
adaptive 5-10 minute coaching session. Each day begins with one of the six 
theoretical categories. The Brief Personalized Coaching Group differ from the 
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Standardized Counseling Group in one major way -- the Brief Personalized 
Coaching Group interacts live with a study staff member for a brief 5-10 minute 
coaching session. This session focuses on the needs of the participant and is 
adaptive, whereas the Standardized Counseling Group remains faithful to the 
predetermined messages and does not adapt.  
The Brief Personalized Coaching Group provides many benefits to the 
participant on the personal level, directly to the participant. Through this method, 
participants receive the instruction and intervention that they need most. The 
intervention messages and theoretical constructs are dependent on the needs of 
the participant. For example, if the participant needs help addressing a barrier to 
success, we can ensure that our messages address those issues. The potential 
to create a successful behavior change is high because it mimics a health coach 
however, there is one major downfall. It is not an easily scalable method of 
behavior change. Brief Personalized Coaching requires a person to interpret the 
  	 
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time consuming and expensive (Appendix C). 
(See Appendix C for the full list of personalized coaching messages) 
 
No SMS (Control Group) 






Dietary intake will be measured two times during the study. First, diet will 
be measured during the week leading up to the text message intervention. 
Second, it will be measured two weeks after the intervention is completed. 
Dietary intake measurements are calculated using the NCI ASA 24, a free web-
based tool sponsored by the NIH (Subar et al., 2012). To provide an accurate 
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baseline data collection and two-times during the follow-up. Additional diet-
related questions, through surveys, will asses frequency of: 1) eating fast food 
2) drinking soda and other sugary drinks 3) eating breakfast everyday (also lunch 
and dinner) 4) making half your plate fruits and vegetables 5) eating whole grains 
6) eating fruit as a snack instead of sweets and high-fat snacks. 
Also, surveys will determine frequency of other diet related behaviors 
including: 1) exercised to lose weight 2) eaten fewer calories to lose weight 3) 
gone without eating to lose weight 4) and taken diet pills to lose weight. 
Additional questions include demographic information.  
(See Appendix E  K for all surveys)  
The timeline below demonstrates what measurements are being used and 







Pre Phase 1 SNAP-Ed Paraprofessionals will recruit participants for the 
SNAP-Ed classes they are required to teach each month. This is already an 
established requirement of their position (but not part of our study protocol). 
Baseline: Small Steps to Health   12-week program that meets bi-weekly (five 
sessions). 
Class 1: 
1. On the day of the first Small Steps to Health class study staff will 
approach participants to obtain written consent. (See Appendix D for 
Consent Forms)  
2. After consent is obtained, study staff will gather diet and nutrition 
information from participants using the ASA 24, a web based data 
collection tool. (See Appendix J for ASA 24) The ASA24 uses evidence 
based 24-hour dietary recall to provide food behavior assessments in 
the least biased way possible. The National Cancer Institute developed 
the tool. 
Classes 2-5: 
3. On the day of the first Small Steps to Health class study staff will 
approach participants to obtain written consent. 
4. After consent is obtained, participants will complete a brief survey 
(three minutes long) that collects a series of questions including: 
motivation, confidence and outcome expectations. (See Appendix F for 
Pre Class Survey) 
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5. After the class, each participant will choose a goal from the material to 
focus on for two weeks of the SMS intervention.  
6. At the end of the class, participants will complete a brief series of 
questions on motivation, confidence and outcome expectations. (See 
Appendix G for Post Class Survey)  
 Class 5: 
7. Before class, participants will complete a survey to provide feedback 
on the intervention. (See Appendix H for Post Study Survey) 
Post Session 2-5:  
8. For the next two weeks, the participants will receive text messages 
multiple times a week that are personalized to their chosen goal. 
Except for the control group who receives no text messages. (See 
Appendices A C for full database of messages) 
9. Study staff will contact participants to complete the ASA 24 again after 
session two and four.  
Follow-up    	
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to complete the ASA 24 and evaluate goal evaluation to determine the 
lasting effects of the SMS intervention. (See Post Intervention Survey 
1) 
11. 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to gather dietary information and goal evaluation to determine the 
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lasting effects of the SMS intervention. (See Post Intervention 
Survey  2) 
ASA24 
The ASA24 is a web-based dietary recall program created by investigators 
at the National Cancer Institute (NCI) (Subar et al., 2012). The ASA24 uses a 
respondent web site to collect recalled dietary data and a researcher site to 
manage and analyze data.  
To gather an overall diet baseline and to measure the change at the end of 
the intervention we will use the ASA24. It takes about 30 minutes to complete the 
ASA24. We will collect this diet assessment four times during the study (two 
times pre-intervention and two times post-intervention). 
 Pre-Intervention (ASA24 2 times) 
1. On the first day of class, after consent is obtained, the participants will 
complete the ASA24. The process involves indicating at what times 
throughout the day meals, snacks and drinks were consumed. It also 
asks them to indicate what was consumed along with portion size. 
2. During one additional day during the first week, they will complete the 
ASA24 a second time.  
Post-Intervention (ASA24 2 times) 
3. On the sixth day of class, the participants will complete the ASA24.  
4. During on additional day during the week of the sixth class, they will 
complete the ASA24 a second time.  
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dietary information of its clients. The ASA24 is important for us to measure 




The main outcome measured is improvement in overall diet using a Self-
administered 24-Hour Dietary Recall (ASA-24). Secondary outcomes are: 
specific behavior changes (as described above) as well as confidence, 
motivation and outcome expectation as outlined in the research questions.  
In determining the power analysis for this project we used G*Power 




 Small  Medium 
n .2 .35 .5 
100 .167 .41 .69 
200 .291 .69 .94 
300 .4 .85 .99 
400 .514 .937 .99 
 
The power analysis table above was determined using a two tailed, post-
hoc t-test to measure the difference between the independent means and 
compute power. The means will be computer by finding the difference between 
pre- ad post-    	
           
calculations. All calculations used an alpha of .05. 
The table indicates that the study n must be at least 200 and should be 
closer to 300 to detect a medium size effect. The probability of detecting a small 
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effect size is very small. The table indicates that research questions and analysis 
should focus on measuring the differences in self-efficacy, motivation and 
outcome expectations, as they are more likely to demonstrate a difference. 










This study is designed to assess the best way to help people change their 
diet and eat more nutritiously as part of an established nutrition program. Our 
Randomized Control Trial is designed to test three types of SMS messages: 1) 
Reminders (messages that emphasize the content taught in the nutrition classes) 
vs. 2) Standardized Counseling (messages created to maximize a participant 
motivation, self-efficacy, and outcome expectation while addressing barriers, 
social support and developing action plans) vs. 3) a Brief Personalized Coaching 
SMS (a daily 5-10 minute interaction between a trained study staff member and 
participant) in a Randomized Control Trial. The results of this study will help 
researchers determine what level of SMS interaction with a participant is needed 
to help participants with changing their diet.  
 
Assisting and Assessing the Small Steps to Health Program 
We collaborated with a well-established nutritional program, Small Steps 
to Health, to see if the addition of daily SMS messaging can further help people 
incorporate many of the specific diet behavior changes found in such an all-
encompassing program. The program was selected because it teaches 
participants many different diet and nutrition behavior changes (e.g. drinking 
water instead of sugary drinks, eating at least half whole grains for all grain 
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consumption, drinking 1% milk instead of full milk, etc.). Research has 
established that it has helped participants to eat more fruit and vegetables 
(however, it has not shown other diet and nutrition behavior changes that are 
taught in the course) (Savaiano et al., 2013) Therefore, it is possible that one or 
more types of SMS messaging (Reminders, Standardized Counseling, and/or 
Brief Personalized Coaching) can help participants change more behaviors than 
the education classes are able to do by themselves.  
In addition to learning about what types of SMS might help participants 
change more diet and nutrition behaviors taught in the Smalls Steps to Health 
course, our study will help program leaders learn more about how well their 
program works because we have standardized the course frequency, order, 
location and pedagogical techniques. Currently, without this standardization, it is 
difficult for program leaders to know if the effect of diet and nutrition change from 
previous studies is the result of the content taught in courses or if it is due to 
these other factors that are not standardized. The No SMS Group data will help 
Program Leaders answer this question. 
If shown to be effective, and implemented properly, the addition of SMS 
and other efforts could improve the overall health of low-income families and 




Why SMS Can Be Useful for Education Programs 
The use of SMS interventions has the potential to help large amounts of 
people with minimal amounts of effort. According to (Rao & Kirley, 2013), 
behavior change programs must have 5 crucial elements. First, the program 
must be convenient. Our program runs alongside an educational program that 
the participants would complete independently of our intervention. The SMS does 
not require participants to do more than answer a few text messages each day, 
at a time of the day they have selected to receive the messages. Second, a 
program must be accessible. Cell phones are being used by 90 percent of 
American adults (Pew Research Center Internet, 2014). Most cell phone users 
carry their cell phones wherever they go and have mastered the ability to text 
   	 
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intervention must be affordable. Unlike diet and nutrition apps, the intervention 
adds no additional costs to the participants. For researchers, Google Voice is a 
free tool that anyone can use to send text messages. Fourth, an intervention 
must be scalable. Once proven effective, because there is a message library for 
the diet and nutrition behavior changes, program leaders in the Small Steps to 
Health Program can roll out whichever SMS message type works best for their 
program without having to recreate or design messages or determining which 
day to send different content to participants.  Fifth, an intervention must be 
sustainable. Our program will not run itself, but we have tried to maximize the 
costs and staff member burden needed to implement the program. Our program 
has not eliminated this system burden, especially in the Brief Personalized 
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Counseling Group; however, we have capped these interaction to 5-10 minutes 
in length. For the Standardized Counseling Group, these messages in the 
message library can be incorporated into an automated text message sending 
program.  
 
Challenges and Solutions 
Many challenges arose when designing, recruiting and implementing 
various aspects of this study. The remainder of the discussion sections focuses 
on the challenges we faced and their solutions. 
 
Challenges Related to Recruitment 
Our original goal was to include approximately 600 participants. As the 
study has progressed that goal has proven to be very challenging to achieve 
without a budget.  Based on our power analysis, we have revised the recruitment 
goal to approximately 300 participants. Three hundred participants will result 
in.85 for a medium effect size to see a significant difference between groups. 
However, without going into the field, this revised sample size may still be difficult 
to obtain. We are aware of this possibility because paraprofessionals around 
Indiana must opt in to our study before we can run our intervention in their area. 
As previously mentioned, we conducted a webinar with paraprofessionals in 
order to recruit them to our study. The number of paraprofessionals that have 
shown interest compared to the overall number is still relatively low. Due to low 
numbers of recruitment of paraprofessionals, the number of possible participants 
may be low as well.  
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Due to the low level of enrollment, our ability to recruit a diverse 
population could be limited. We also do not know how many men, women, or 
racial/ethnic minorities will participate in our program since we do not have a 
sense of which Indiana counties our program will be tested in. Because our 
sample size is 300 participants, we will need to run several groups for each 
paraprofessional. With participants nested within paraprofessionals, differences 
may be the result of the county or be the result of the quality of education taught 
by the paraprofessionals.  
 
Challenges Related to Standardized Counseling 
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	   	 
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arm of the study are standardized and pre-determined to ensure every participant 
receives the same content on the same day of the week. The problem with the 
standardization is that a participant might struggle with barriers on a day where 
	  
	 	  	 	 
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barriers are addressed on Days 3 and 7 each week but it might be that on Day 5 
the participant has a challenging day to eat well. Thus, if on Day 6 a participant 
has to navigate an office birthday party that has cake and ice cream and 
everyone in the office is eating, our barrier messages/questions will come two 
days too soon or one day too late. We have tried to address this challenge by 
having each topic addressed twice during the week; however, with 
standardization we cannot eliminate this completely.  
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Challenges Related to Brief Personalized Coaching 
The main challenge faced in the Brief Personalized Coaching group is 
related to the real time conversations that take place. Brief Personalized 
Coaching messages allow for an adaptive conversation between the 
interventionist and the participant. The real time conversation allows the 
interventionist to adapt their messages to suit the needs of the participant. This 
will create a unique and personalized intervention; however, the use of real time 
conversations is difficult. Because we allow participants to select a convenient 
time to receive their brief coaching, the time of day and time commitment for 
interventionists is high. Also, participants in the Brief Personalized Coaching 
Group might stray off topic during their text messages and, even though study 
staff is trained on how to remain on topic, off-topic text messages can eat into the 
allotted 5-10 minute text messaging allotted time.  
 
Challenges to the No SMS Group 
Retention is the main challenge we expect with the control group. 
   	
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  address the retention issue, we have 
implemented an incentive program for participants. Hopefully, the incentive will 
serve as a means of retention.  
In general, we expect the solutions outlined above to address the 




Challenges to Implementing SMS Interventions 
Each arm of the SMS intervention is associated with a unique set of 
difficulties and challenges. In addition to each of these challenges are wider 
bodies of challenges associated with conducting SMS interventions. One such 
challenge is how to adapt an intervention over time. Technology changes and the 
ways people use technology changes over time. Even with these changes, 
texting has remained relatively stable   perhaps even more prevalent than ten 
years ago. 
One of the difficulties and challenges facing SMS researchers is low 
response rates and participant fatigue. Response rates are a large concern 
because the entire intervention hinges on the interaction through SMS. The more 
often we ask a participant to interact, the chances of continued interactions may 
subside   message fatigue. Fatigue can occur when the participant is overloaded 
with messages and alerts (Baseman et al., 2013). Little research has been done 
to determine how often messages should be sent during an intervention so we 
are in uncharted waters when it comes t       	
  
we taking up too much of a participant  
Another challenge facing SMS research    	   	 

 (Thompson, 2000) 	  
   	  	
manipulate data and/or responses they supply by providing exactly the data the 
interventionists are hoping to see (R. J. Lin, Ramakrishnan, Chang, Spraragen, & 
Zhu, 2013). For example, the participants may respond to the messages in a 
socially desirably way (i.e., telling the study staff what they think they want to 
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hear). This information could provide inaccurate measures of motivation, 
confidence and self-efficacy in relation to the behavior change; however, we 
minimized the possibility by asking these questions both before and after the 
education classes. This minimization will not alleviate all social desirability, but 
this is a limitation for any survey study. 
Throughout our pretesting we ran into several issues with how different 
providers display messages. We started out sending the SMS through an email 
account, but there was no consistency in how cell phone providers display the 
messages. We tried several open-source SMS platforms, but ran into difficulty 
with the software working on our computers consistently. Eventually, through trial 
and error, we discovered Google Voice system, which allows users to create a 










Obesity has reached epidemic levels in the United States (Ogden, Carroll, 
Fryar, & Flegal, 2015; Yun, Zhu, Black, & Brownson, 2006) and helping people 
change their diets and eat more nutritiously are part of the solution (Dietz, 2015). 
Because this epidemic is complex, a wide variety of strategies and interventions 
are needed to help solve this problem (Pollak et al., 2010). For an SMS study, 
one of the possible strategies involves a focus on simple technologies that have 
proven to withstand trends, is readily available to the population, and can be 
 	
     
  
 		ryday routine. In many populations, including 
the participants of Small Steps to Health, mobile technology has the potential to 
help change more diet and nutrition behaviors.  
 From this SMS intervention, the Small Steps to Health program will learn 
how to best integrate simple technologies into their program. In other words, 
does standardized counseling, personalized coaching or simple reminders work 
best for helping SNAP recipients improve their diets? If effective, the results may 
be implemented into the Small Steps To Health program. 
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Appendix A: Reminder Message Database 
 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 
Use the food 












Keep in mind to 
switch to fat-
free or lowfat 





sized plates as a 
helpful way to 
control the 
quantity of food 




pluses and not 
minuses. Use 
the food label 




Enjoy your food 
but remember 
to eat less. 
24 Hr. recall 
Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 
When buying 




the food label 
as well as the 
price.  
 
Make half your 












Salt content is 
important to 
our health 











dinner tonight.  
 
Try to choose 





24 Hr. Recall 
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Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 
Breakfast is the 
most important 
meal of the day. 
Start your day 







recipes we gave 
you are a 
healthy and 
simple way to 




body - like 
plugging in your 
cell phone - and 
fuels your body 
for the rest of 
the day.  
 
What you eat 
for breakfast 
will influence 
how you feel 
later so make 
smart choices! 
If you are 





before you eat. 
Eating breakfast 
may enhance 








control weight.  
 
Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 
Breakfast 
recharges your 
body - like 
plugging in your 
cell phone - and 
fuels your body 
for the rest of 
the day.  
 
Breakfast 
should have 3 of 
the 5 food 









are bread and 
cereal.  
 
Check the label, 
looking for high 









first thing in the 
morning? Eat 
something 
small first and 
then eat more 
food later.  
 
Eating breakfast 
has been linked 




Adults who eat 
breakfast may 
have a reduced 
















Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 
Vary your 
veggies. Try to 
get a mix of all 
colors!  
Take fruit to 
work to have as 
an afternoon 





You need to be 
a good role 




produce can be 
stored on the 
counter but it 




If you drink 
juice, make 
sure it is100% 
fruit juice and 
not full of 
excess sugar.  
Check the food 
label of your 
snacks to make 
    	









Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 




and veggies.  
Remember to 
have 2 ½ to 3 
cups of 
vegetables and 
1 ½ to 2 cups of 
fruit each day. 
These can make 
great snacks 
and side dishes.  
 
Check the food 
label of your 
snacks to make 
    	







your family.  
 
Fruit is a super 
food because it 




Check the food 
label of your 
snacks to make 
    	

have too much 
sodium.  
 
Eat a mixture of 
fruits and 
veggies to get 
all the nutrients 
your body 
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least three cups 
per day of low 
fat or fat-free 
milk. 
 
Milk and other 
dairy products 
are full of 
calcium, which 




Drinks give our 
body calories 
and nutrients 
just like foods 
do. Stick to 
drinks like milk 






foods into the 
refrigerator 
immediately 
















dried beans and 







our bones as 
we age.  
 
Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 
Milk and other 
dairy products 
are full of 
calcium, which 







fat-free or low 




free yogurt can 
be a great for a 
meal or snack 




gives you the 
most nutrient 
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You said your 
goal for the 
next two weeks 
will be to XXX. 
Good luck as 
you work 
towards that 
goal! We will 
be checking in 
with you at 
[time] every 
day to see your 
progress. 
What is one 
result you are 
looking for if you 
XXX? 
 
What is your 
plan to 
accomplish your 
goal this week? 
What is one 
reason you 
want to XXX? 




What is one 
thing that might 
get in your way 
this week as 
you work to 
XXX? 




On a scale of 0-
10, how 
confident do 
you feel that 
you can XXX at 
this time? 
If 7 or higher: 
Why did you 
pick a high 
number? 
If 6 or lower: 
What would 
help you in 
getting to a 
higher number? 
 
Can you think 
of a friend or 
family member 
that can help 
you with your 




make this the 
right time for 
you to XXX? 
 
Earlier this 
week you said 
your plan was 
to XXX. Have 
you modified 
your plans at 
all?  
If yes: In what 
ways? 
If no: How is 
the current plan 
working out? 
What would 
happen if you 
do not XXX? 
 
Is there a 
resource in the 
community that 
can help you 
stay motivated 
to achieve your 
goal? 
What is the 
best-case 
scenario if you 
XXX? 
 
What is one 
thing that has 
held you back 





























What was your 
best 
experience with 








goal last week? 
How did you 
overcome that 
obstacle? 
Last week you 
said one result 
of XXX is [XXX]. 
What is another 
way your life 
would improve? 
 
What will you do 
this week to 
achieve your 
goal? 
Last week you 
said one 
reason you 
wanted to XXX 
at this time was 
to XXX. Can 




What is one 
thing that has 
held you back 
in the past from 
XXX? 
What can you 
do to overcome 
that challenge? 





not feel very 
confident] 
regarding your 








Last week you 
said XXX could 
help you think 
of another 
person who 
might be able to 
help? 
On a scale from 
0-10, how 
motivated are 
you to change 
xxx at this 
time? 
If 7 or higher: 
Why did you 
pick a high 
number? 
If 6 or lower: 
What would 
help you in 
getting to a 
higher number? 
 
Can you think 




before that will 




happen if you 
do not XXX? 
 
Is there a 
resource in the 
community that 
can help you 
stay motivated 
to achieve your 
goal? 
What was the 
most important 
thing you 
learned from the 
experience of 
trying to XXX? 
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Appendix C: Consent Forms 
 
 
RESEARCH PARTICIPANT CONSENT FORM 




Dr. Stewart Chang Alexander 
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help you achieve your program goals. For example, one goal of the program is to help 
participants adopt healthy food practices. We want to know if text messaging can help 
improve the adoption of healthy food practices in relation to the regular program. 
 
What will I do if I choose to be in this study?  
 
If you choose to participate in the study you will: 
 
1. At the start of the first lesson you will fill out a survey to gather demographic and 
basic health information.   
2. After the lesson you will choose a food related behavior to improve. Behaviors are 
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 		
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 
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3. You will also be asked to respond to a brief survey based on the goal you choose. 
You will complete this brief survey after each of the first four sessions: 
Understanding My Plate, Understanding Food Labels, Small Steps to a Great 
Start, Small Steps to Sensational Side Dishes. 
4. You will receive and reply to SMS messages (text messages) 3-7 times a week 
during the time of day that works best for you (morning, afternoon or night). 
5.  You will do this for four consecutive sessions, choosing a different goal based on 
the lesson. 
6. After the fifth session you will answer a series of brief questions about the text 
messaging service and your goals. This will happen in sessions six and nine.  
 
How long will I be in the study?  
 
The study will last for approximately seven months. Your total participation over that 
time should not be more than a few hours. You will receive brief text messages 
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several times a week. For the first four months you will be asked to complete some 
simple surveys that will take around thirty minutes to complete. 
 
What are the possible risks or discomforts? 
 
A breech of confidentiality is a risk in this type of research. Because, in order to text 
message you we will have your phone number and first name. However, to ensure 
your confidentiality, this information will be kept locked in a locked office and on 
password-protected computers. Therefore, there is a small risk that your phone 
number could be stolen.  
 
We have minimized this risk by keeping all phone numbers locked in a cabinet and 
stored on laptops installed with encryption software. Only research assistants will have 
access to either source of information.  
 
Are there any potential benefits?  
 
Participation in this study provides no direct benefits to you. There may be an indirect 
    	 
    
    

may be beneficial at helping you achieve your food goals 
 
Will I receive payment or other incentive?  
 
You will receive gift cards for participation. The gift card location will be determined by 
the paraprofessional. 
 
You may receive up to $30 for participation. If you participate you will receive $10 for 
completing the initial survey and dietary information during the first class. For each 
additional two classes, after the first, you will receive $5. Finally, if you complete the 
6th lesson they will earn an additional $10.  
 
Are there costs to me for participation?  
 
There are no costs beyond what would be incurred if regularly participating in the 

    
      
 	 

sent to you if your mobile phone plan changes during the study and you no longer 
have unlimited text messaging, you may be charged for additional text messaging. To 
prevent this issue we ask that all participants have unlimited text messaging.   
 
Conflict of Interest Disclosure  
 
Two of the researchers on this project have a conflict of interest. Dr. Dave Evans 
received a portion of his salary from the Supplemental Nutrition Assistance Program, 
and this project is part of his job. Research Assistant, Luke Ingersoll, received funding 
for graduate school from the Supplemental Nutrition Assistance Program. Both Luke 
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and Dave are dedicated to conducting unbiased research and their relationship should 
have no influence over you.  
The following disclosures are made to give you an opportunity to decide if these 
relationships will affect your willingness to participate in the research study. 
 
Will information about me and my participation be kept confidential?   
 
The project's research records may be reviewed by participating researchers and by 
departments at Purdue University responsible for regulatory and research oversight. If 
you choose to participate you will receive a participant number. The participant 
number will be directly linked to your phone number. During the research process all 
research records will be secured in a locked cabinet inside the Health Disparities Lab, 
  	
    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  	 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servers at the Department of Consumer Science at Purdue University.  
 
During the study, staff will minimize this risk by keeping all phone numbers locked in a 
cabinet and stored on Purdue owned laptops installed with encryption software. Only 
research assistants will have access to either source of information. After the study, all 
data will be de-identified. Data will be securely stored on the CSR dedicated server 
and will be kept for 10 years after the study completion in order to write future papers 
and grants based on the data. None of your personal information will be kept.    
 
What are my rights if I take part in this study? 
 
Your participation in this study is voluntary.  You may choose not to participate or, 
if you agree to participate, you can withdraw your participation at any time without 
penalty or loss of benefits to which you are otherwise entitled.      
 If you wish to withdraw from the study, please contact your paraprofessional and 
inform them you now longer wish to participate. There are no consequences to 
withdrawal. You may continue to participate in the SNAP-Ed program as you wish and 
your SNAP eligibility will not be affected.  
 
Who can I contact if I have questions about the study? 
 
If you have questions, comments or concerns about this research project, you can 
talk to one of the researchers.  Please contact the principal investigator, Dr. Stewart 
Chang Alexander, Associate Professor, alexan90@purdue.edu or Luke Ingersoll, 
research assistant, lingerso@purdue.edu. 
 
If you have questions about your rights while taking part in the study or have concerns 
about the treatment of research participants, please call the Human Research 
Protection Program at (765) 494-5942, email (irb@purdue.edu) or write to:  
Human Research Protection Program - Purdue University  
Ernest C. Young Hall, Room 1032  
155 S. Grant St.,  




I agree to be contacted by the researchers to provide feedback on my experience 
participating in this research project and receiving text messages.  
  
                                                 
     Yes        No                                                           
                                                            	
 	 	   
             	
s Initials                              
 
Documentation of Informed Consent 
 
I have had the opportunity to read this consent form and have the research study 
explained.  I have had the opportunity to ask questions about the research study, and 
my questions have been answered.  I am prepared to participate in the research study 
described above.  I will be offered a copy of this consent form after I sign it.   
 
__________________________________________                           
_________________________ 




__________________________________________                           
              	
  
 
__________________________________________                          
___________________________ 










RESEARCH PARTICIPANT CONSENT FORM 




Dr. Stewart Chang Alexander 
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the Supplemental Nutrition Assistance Program (SNAP), will help you achieve your 
nutritional goals.  
 
What will I do if I choose to be in this study?  
 
If you choose to participate in the study you will: 
 
7. You will fill out a survey to gather demographic and basic health information 
(During your first lesson).   
8. After the lesson you will choose a food related behavior to improve. Behaviors are 
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9. You will also be asked to respond to a brief survey based on the goal you choose. 
You will complete this brief survey after each of the first four sessions: 
Understanding My Plate, Understanding Food Labels, Small Steps to a Great 
Start, Small Steps to Sensational Side Dishes.  
10. We will also ask you questions after session 5 and 7.  
 
How long will I be in the study?  
 
The study will last for approximately seven months.  
 
What are the possible risks or discomforts? 
 
There are no risks greater than you would encounter in daily life or during 
participation in the SNAP-Ed program.   
 
Are there any potential benefits?  
 







Will I receive payment or other incentive?  
 
You will receive gift cards for participation. The gift card location will be determined 
by the paraprofessional. 
 
You may receive up to $30 for participation. If you participate you will receive $10 
for completing the initial survey and dietary information during the first class. For each 
additional two classes, after the first, you will receive $5. Finally, if you complete the 
6th lesson they will earn an additional $10.  
 
Are there costs to me for participation?  
 





Conflict of Interest Disclosure  
 
Two of the researchers on this project have a conflict of interest. Dr. Dave Evans 
receives a portion of his salary from the Supplemental Nutrition Assistance Program, 
and this project is part of his job. Research Assistant, Luke Ingersoll, receives funding 
for graduate school from the Supplemental Nutrition Assistance Program. Both Luke 
and Dave are dedicated to conducting unbiased research and their relationship should 
have no influence over you.  
 
The following disclosures are made to give you an opportunity to decide if these 
relationships will affect your willingness to participate in the research study. 
 
Will information about me and my participation be kept confidential?   
 
The project's research records may be reviewed by participating researchers and 
by departments at Purdue University responsible for regulatory and research 
oversight. If you choose to participate you will receive a participant number. During the 
research process all research records will be secured in a locked cabinet inside Dr. 
 	  		   
	  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records will be stored securely on dedicated servers at the College or Health and 
Human Sciences at Purdue University.  
 
What are my rights if I take part in this study? 
 
Your participation in this study is voluntary.  You may choose not to participate or, 
if you agree to participate, you can withdraw your participation at any time without 
penalty or loss of benefits to which you are otherwise entitled.      
 If you wish to withdraw from the study, please contact your paraprofessional, Dr. 
Chang Alexander or Luke Ingersoll (contact information below) and inform them you 
now longer wish to participate. There are no consequences to withdrawal. You may 
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continue to participate in the SNAP-Ed program as you wish and your SNAP eligibility 
will not be affected.  
 
Who can I contact if I have questions about the study? 
 
If you have questions, comments or concerns about this research project, you can 
talk to one of the researchers.  Please contact the principal investigator, Dr. Stewart 
Chang Alexander, Associate Professor, alexan90@purdue.edu or Luke Ingersoll, 
research assistant, lingerso@purdue.edu. 
 
If you have questions about your rights while taking part in the study or have concerns 
about the treatment of research participants, please call the Human Research 
Protection Program at (765) 494-5942, email (irb@purdue.edu) or write to:  
Human Research Protection Program - Purdue University  
Ernest C. Young Hall, Room 1032  
155 S. Grant St.,  
West Lafayette, IN 47907-2114  
 
Documentation of Informed Consent 
 
I have had the opportunity to read this consent form and have the research study 
explained.  I have had the opportunity to ask questions about the research study, and 
my questions have been answered.  I am prepared to participate in the research study 
described above.  I will be offered a copy of this consent form after I sign it.   
 
__________________________________________                           
_________________________ 




__________________________________________                           
               	
  
 
__________________________________________                          
___________________________ 












13. Are you on any of the following assistance programs? 
o Medicaid 
o Temporary Assistance for Needy Families (TANF) 
o Supplemental Nutrition Assistance Program (SNAP)  
o Indiana Foreclosure Help and Mortgage Assistance  
o Other ___________________________________________________   
   	 






15. What is your race?  
o White 
o Black/African American 
o American Indian or Alaskan native 
o Native Hawaiian/Pacific Islander 
o Asian 
o More than one race 
o Other (specify) _________________________  
 




17. What is the highest level of school you have completed?  
o Less than High School 
o High School or GED 
o Some college but no degree 
o College graduate 
o Technical degree or certificate 
  
Was less than your income Was the same as your income  










o 65 and older 
 
19. What is your gender? 
o Female 
o Male 
o Prefer not to answer 
 















Confidence      
7. How confident are you that you can make 
half your plate fruits and vegetables in the 
next three months? 
1 2 3 4 5 
8. How confident are you that you can 
switch to fat-free or low-fat (1%) milk in 
the next three months? 
1 2 3 4 5 
9. How confident are you that you can drink 
water instead of sugary drinks in the next 
three months? 
1 2 3 4 5 
10. How confident are you that you can lose 
weight in the next three months? 1 2 3 4 5 
11. How confident are you that you can 
improve your diet in the next three 
months? 
1 2 3 4 5 
12. How confident are you that you can 
increase your exercise in the next three 
months? 
1 2 3 4 5 
 
 
Outcome Expectation      
13. How much do you think making half your 
plate fruits and vegetables would improve 
your overall health? 
1 2 3 4 5 
14. How much do you think switching to fat-
free or low-fat (1%) milk would improve 
your overall health? 
1 2 3 4 5 
15. How much do you think drinking water 
instead of sugary drinks would improve 
your overall health? 








     
7. How confident are you that you 
can make half your plate fruits 
and vegetables in the next 
three months? 
1 2 3 4 5 
8. How confident are you that you 
can switch to fat-free or low-fat 
(1%) milk in the next three 
months? 
1 2 3 4 5 
9. How confident are you that you 
can drink water instead of 
sugary drinks in the next three 
months? 
1 2 3 4 5 
10. How confident are you that you 
can lose weight in the next 
three months? 
1 2 3 4 5 
11. How confident are you that you 
can improve your diet in the 
next three months? 
1 2 3 4 5 
12. How confident are you that you 
can increase your exercise in 
the next three months? 




     
13. How much do you think 
making half your plate fruits 
and vegetables would improve 
your overall health? 
1 2 3 4 5 
14. How much do you think 
switching to fat-free or low-fat 
(1%) milk would improve your 
overall health? 
1 2 3 4 5 
15. How much do you think 
drinking water instead of 
sugary drinks would improve 
your overall health? 
1 2 3 4 5 
16. How much do you think losing 
weight would improve your 
overall health? 
1 2 3 4 5 
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17. How much do you think 
improving your diet would 
improve your overall health? 
1 2 3 4 5 
18. How much do you think 
getting more exercise would 
improve your overall health? 













25. I felt that the text messages 











26. The text messages helped 















27. I feel like the text messages 











28. I feel that the text messages 











29. I wish the text messages 
came at a different time of 












30. The text messages made me 
lass certain that I could 












31. I could see myself doing what 













32. The text messages helped 
me know exactly what I 













33. The text messages made me 















34. The text messages made me 
feel that if I did the change 












35. The text messages were too 
generic and not personally 












36. I felt that the text messages 










37. Even though I received text 










38. I feel that the text messages 













39. I feel that the text messages 











40. I feel that the text messages 
always came while I was 












41. The text messages made me 
feel like I over committed to 












42. The text messages made me 
realize that I could 
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44. The text messages made me 













45. I felt that I got a lot out of the 










46. I feel that I needed more 













47. I felt like the text messages 











48. I feel that the text messages 











49. I feel that the text messages 













50. The text messages boosted 













51. Without the text messages I 
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52. The text messages did not 
provide me with steps to 













53. I felt the text messages made 














54. I learned something I did not 













55. I wish the interaction were 
longer between the study 












56. I feel that the text messages 










57. The text messages made me 
want to try harder to 












58. I feel that the person sending 













59. I feel that we never got deep 
enough into my goal through 












60. I feel that it was hard to reply 















61.    	 
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messages made a difference 












62. I feel that the person sending 













63. The text messages made me 

















Appendix I: ASA 24 
 
ASA 24 
 
https://asa24.nci.nih.gov/researchersite/ 
 
